BACKGROUND: Patient-centered medical home (PCMH) models of primary care have the potential to expand access, improve population health, and lower costs. Federally qualified health centers (FQHCs) were early adopters of PCMH models. OBJECTIVE: We measured PCMH capabilities in a diverse nationwide sample of FQHCs and assessed the relationship between PCMH capabilities and Medicare beneficiary outcomes. DESIGN: Cross-sectional, propensity score-weighted, multivariable regression analysis. PARTICIPANTS: A convenience sample of 804 FQHC sites that applied to a nationwide FQHC PCMH initiative and 231,163 Medicare fee-for-service beneficiaries who received a plurality of their primary care services from these sites. MAIN MEASURES: PCMH capabilities were self-reported using the National Committee for Quality Assurance's (NCQA's) 2011 application for PCMH recognition. Measures of utilization, continuity of care, quality, and Medicare expenditures were derived from Medicare claims covering a 1-year period ending October 2011. KEY RESULTS: Nearly 88% of sites were classified as having PCMH capabilities equivalent to NCQA Level 1, 2, or 3 PCMH recognition. These more advanced sites were associated with 228 additional FQHC visits per 1000 Medicare beneficiaries (95% CI: 176, 278), compared with less advanced sites; 0.02 points higher practice-level continuity of care (95% CI: 0.01, 0.03); and a greater likelihood of administering two of four recommended diabetes tests. However, more advanced sites were also associated with 181 additional visits to specialists per 1000 beneficiaries (95% CI: 124, 232) and 64 additional visits to emergency departments (95% CI: 35, 89)-but with no differences in inpatient utilization. 
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INTRODUCTION
The patient-centered medical home (PCMH) has been heralded as a model for expanding access to primary care and enhancing coordination between patients and their care teams in a way that improves population health and patient experiences while lowering cost. 1 However, in several recent large multi-payer initiatives, implementation of medical homes did not reduce acute care utilization or overall expenditures. 2, 3 Federally qualified health centers (FQHCs) are a subset of non-profit safety net clinics that provide comprehensive primary health care and supportive services in medically underserved areas. Even before the recent trend toward formal PCMH recognition, FQHCs were implementing infrastructure and practices consistent with the medical home model by adopting electronic health records (EHRs) and providing team-based and patient-centered care-often at levels exceeding those in non-FQHC primary care practices. [4] [5] [6] [7] [8] However, achieving formal PCMH recognition requires FQHCs to develop a wide range of advanced capabilities, including greater access after normal business hours, greater coordination with hospitals, and more advanced use of health information technology (IT) systems, for which FQHCs may lack staff or resources to make the necessary investments. 9 Delayed development of such capabilities could affect an FQHC's ability to achieve higher-quality care and lower cost. A limited number of studies have examined the relationship between PCMH recognition and patient outcomes in FQHCs. Clarke et al. found that there was no significant relationship between an overall measure of PCMH implementation and the quality of care provided to patients with diabetes in a sample of California FQHCs. 10 However, in a more recent analysis among FQHCs nationally, Shi et al. showed that PCMH recognition was associated with better prevention and chronic disease management. 11 While neither of these studies examined the role of specific PCMH capabilities, other studies have shown that improved access, patient-centered communication, and wholeperson orientation were related to higher performance on process measures of quality. 12, 13 To our knowledge, no studies have examined the association between PCMH capabilities of FQHCs and measures of utilization or expenditures.
This study uses a sample of 804 FQHC sites that applied to a nationwide PCMH initiative to examine baseline PCMH capabilities using the National Committee for Quality Assurance's (NCQA's) 2011 PCMH recognition standards. We then examine the association between PCMH capabilities and measures of utilization, quality of care, and Medicare expenditures for Medicare beneficiaries seeking care from these sites.
METHODS
Study Population. Medicare fee-for-service (FFS) beneficiaries (regardless of age) who were continuously enrolled in Parts A and B during the period 11/1/2010 to 10/31/2011, did not have end-stage renal disease, and received a plurality of their primary care services from any of 804 FQHC sites that applied to participate in the FQHC Advanced Primary Care Practice (APCP) Demonstration in the summer of 2011 and met the Centers for Medicare & Medicaid Services (CMS) eligibility criteria were included in the analysis. To attribute beneficiaries to practices, we counted claims for primary care visits provided by FQHCs, rural health clinics (RHCs), and other primary care practices. We then identified the practice that provided a plurality of a beneficiary's visits.
Beneficiary-Level Outcomes. We measured study outcomes using Medicare FFS claims data for the period 11/1/2010 to 10/31/2011. Measures of utilization included FQHC visits, non-FQHC primary care visits (including visits to physicians, nurse practitioners, or physician assistants who had primary care specialties and who practiced in RHCs or office settings), specialist visits (including visits to physicians, nurse practitioners, or physician assistants who had specialties other than primary care and practiced in an FQHC, RHC, or office setting), emergency department (ED) visits (including observation stays), all-cause admissions and admissions for ambulatory care-sensitive conditions, and 30-day unplanned hospital-wide readmissions.
14 Continuity of care was assessed using the Bice-Boxerman index, 15 which measures dispersion in visits across providers or, separately, across practices, on a scale of 0 to 1. Quality was assessed using five Healthcare Effectiveness Data and Information Set (HEDIS) process measures-four for diabetes patients (HbA1c testing, low-density lipoprotein cholesterol testing, retinal eye exams, and nephropathy testing within the past 12 months), as well as a composite measure of the four tests-and, for patients with ischemic vascular disease, an annual lipid test. We calculated total Medicare expenditures as the sum of all payments made per beneficiary for inpatient, skilled nursing facility, outpatient, home health, hospice, durable medical equipment, and Part B services (provided by non-institutional providers and suppliers). We also examined two specific categories of expenditures: inpatient and Part B.
PCMH Capabilities. We measured PCMH capabilities selfreported by sites using NCQA's application for PCMH recognition (using NCQA's 2011 standards; Online Appendix Table 1). These data were submitted by all applicants to the FQHC APCP Demonstration in the summer of 2011. 16 NCQA confers formal PCMH recognition (Level 1, 2, or 3) based on the number of points scored across elements after review of a site's application and associated documentation. In this study, each site completed the NCQA application for the purposes of a baseline assessment only and did not provide documentation to support their responses. To assess differences in beneficiary outcomes between sites that would likely meet criteria for PCMH recognition and those that would not, we grouped sites having point totals equivalent to at least Level 1 recognition (35 points or higher) or not sufficient to meet Level 1 recognition (<35 points). In a sensitivity analysis, we defined four groups based on point totals using cut points equivalent to Level 1, 2, or 3 recognition, or no equivalent recognition.
Case Mix Adjustment and Propensity Score Weighting. We adjusted all outcomes for beneficiary, site, and area characteristics using data from Medicare enrollment and claims files, other administrative databases, and the American Community Survey. We calculated propensity scores using multinomial logistic regression to predict each beneficiary's probability of being attributed to a site with each of the four levels of PCMH capabilities. We then used inverse probability of treatment weights in regression analyses to estimate the average effect of each level of PCMH capabilities on beneficiary outcomes. This approach weights each group so that the distribution of characteristics are similar across the two groups (main analysis) or among the four groups (sensitivity analysis). 17 Balance assessments are included in Online Appendix Table 2a and b.
Statistical Analysis. We used logistic regression to estimate effects on readmission measures, and generalized estimating equations for all other outcomes. Among the latter, we specified negative binomial distributions for utilization measures, Gaussian distributions for continuity of care, binomial distributions for quality measures, and gamma distributions for expenditure outcomes (to account for the right-skewed distribution of expenditures). 18 For utilization and expenditure measures, we used two-part models to account for beneficiaries with no visits or no expenditures. 19 To facilitate interpretation of the results of non-linear models, we used the method of predictive margins, or Brecycled predictions,^2 0, 21 to re-transform estimates to their original measurement scales. This approach generates four sets of model predictions under four counterfactual assumptions: that all beneficiaries receive care from sites with each level of PCMH capabilities. Mean outcomes are estimated under each scenario, as well as differences between levels. We accounted for clustering of observations within sites using the Huber-White Bsandwich^estimator. 22 For two-part models, we used a bootstrapping procedure with 1000 replications to estimate confidence intervals (CIs).
RAND's Human Subjects Protection Committee approved the study protocol.
RESULTS
The study population included 231,163 Medicare FFS beneficiaries who received the plurality of their primary care visits between November 2010 and October 2011 from any of 804 FQHC sites that applied to participate in the FQHC APCP Demonstration. Approximately 40% of the cohort was under 65 years of age, nearly half was dually eligible for Medicare and Medicaid, and just under 30% was either non-white or Hispanic ( Table 1) . As expected, given the age and high rates of dual eligibility of the cohort, comorbidities were prevalent.
Among the 804 sites included in the analysis, the vast majority were affiliated with multi-site FQHCs, and two- Note: BInstitutionalized^was defined as having two or more skilled nursing facility stays in the previous 24 months. Comorbidities were measured using Hierarchical Condition Categories. 23 Cancer comorbidity excludes pre-cancer or in situ status. The results displayed in the table are not propensity score-weighted thirds had been operating for 10 years or longer ( Table 2 ). The sites were well distributed across the United States; were located in metropolitan, urban, and rural areas; and were most likely to provide services to patients who had Medicaid coverage or had no insurance (34 and 27% of their patient populations, respectively).
The 804 FQHCs varied widely in the extent to which they had adopted components of the PCMH model at the time of the assessment. While no FQHCs had received formal PCMH recognition according to NCQA's 2011 standards, 79 sites (almost 10%) had self-reported PCMH capabilities that were equivalent to Level 3 recognition, while 40 and 38% had the equivalent of Level 2 and Level 1 recognition, respectively (Table 2 ). Only 10% of sites reported receiving incentive payments from health plans because of their status as a PCMH based on NCQA's 2008 recognition program or another program.
Sites with more advanced PCMH capabilities reported higher scores than less advanced sites across each of the six NCQA 2011 PCMH standards and each of their 28 constituent Belements^( Table 3) . Differences between groups ranged from 38 to 48 percentage points across the six standards and were larger for several elements. The largest differences in element scores were for coordination with facilities (Element 5C; 59 percentage points) and performance measurement and quality improvement capabilities (Elements 6A, 6C, and 6D; 53-56 percentage points). Other large differences included foundational aspects of the PCMH model, such as establishing practice-level processes that enhance access and coordination (Element 1E; 56 percentage points) and organizing and training members of patient care teams (Element 1G; 53 percentage points).
Low levels of capabilities in several elements across both groups were also notable. For example, more advanced sites also reported limited ability to identify high-risk patients (Element 3B; 34 percentage points), optimize care management processes (Element 3C; 37 percentage points), and support patients' self-care processes (Element 4A; 38 percentage points). Online Appendix Table 3 displays summaries of PCMH capabilities stratified by recognition level.
Associations between PCMH capabilities and beneficiary utilization, continuity of care, process measures, and Medicare We found a strong positive association between PCMH capabilities and performance on two of four process measures of quality for diabetes. Rates of LDL cholesterol testing and nephropathy testing were substantially higher in more advanced sites than in less advanced sites: LDL testing rates were 2.8 percentage points higher (95% CI [0.4, 5.1]) and nephropathy testing rates were 7.7 percentage points higher (95% CI [4.1, 11.3] ). In addition, more advanced sites were 4.6 percentage points more likely to provide all four recommended diabetes tests (95% CI [2.5, 6.7] ).
Lastly, total Medicare expenditures per beneficiary were $353 higher, on average, for more advanced sites (95% CI [$65, $614]). These differences appear to be driven by higher Part B expenditures in sites with higher levels of PCMH capabilities ($111 higher, 95% CI [$61, $158]).
When examining the relationship for each of three levels of NCQA-equivalent recognition separately, relative to the least advanced sites, we did not observe a strong association between recognition levels and outcomes (Online Appendix Table 4 ). Level 3 equivalent sites differed from both Level 1 and Level 2 equivalent sites in that they had lower rates of inpatient admissions and inpatient expenditures, lower rates of non-FQHC primary care visits, and no statistically significant differences in ED visits or Part B expenditures. In general, however, Level 1, Level 2, and Level 3 equivalent sites exhibited few differences across measures.
DISCUSSION
We conducted a cross-sectional analysis of a convenience sample of 804 FQHC sites to assess self-reported PCMH capabilities prior to the initiation of a nationwide demonstration, and to assess the relationship between these PCMH capabilities and the care and outcomes of Medicare beneficiaries. Overall, our findings were mixed: although sites with greater PCMH capabilities tended to have higher rates of FQHC visits, higher quality of care, and greater continuity of care (on one of two measures), these sites were also associated with higher rates of visits to EDs and specialists and higher Part B and total expenditures. Higher rates of FQHC visits in more advanced sites may be the result of these sites' efforts to expand access to care both during and after normal business hours or may reflect well-functioning practice teams that are able to expand the number of appointments available to patients. Enhanced access may also explain the positive association we observed between PCMH capabilities and HbA1c = glycated hemoglobin, LDL = low-density lipoprotein cholesterol Note: Bold entries denote differences that are statistically different from zero based on a P value <0.05. All models incorporate propensity score weights and are adjusted for beneficiary characteristics (age, race, gender, dual eligibility, disability, institutionalization, Hierarchical Condition Category score); site characteristics (revenue, years in operation, number of primary care providers, number of specialists, number of other affiliated sites, ambulatory care accreditation, participation in a Health Center Controlled Network, % uninsured patients, % Medicaid patients, FQHC Affordable Care Act grant recipient); and area characteristics (rural-urban continuum code, % household poverty in the site's census tract). A total of 8276 of 239,439 observations (3.5%) were dropped from the main analysis because the propensity scores for these beneficiaries fell outside of the common support (i.e., did not overlap with those in the alternative group). FQHC visits include any visit to an FQHC regardless of provider specialty. Non-FQHC primary care visits include visits to primary care physicians, nurse practitioners, and physician assistants who practice in rural health clinics or office settings. Specialist visits include visits to physicians, nurse practitioners, or physician assistants who have specialties other than primary care and who practice in an FQHC, rural health clinic, or office setting. ED visits include both ED visits that did and did not lead to a hospitalization, as well as observation stays. Inpatient ACSC [ambulatory care-sensitive condition] admissions are those with a primary diagnosis of: one or more diabetes short-term complications; one or more diabetes long-term complications; chronic obstructive pulmonary disease or asthma in older adults; hypertension; congestive heart failure; angina without procedure; uncontrolled diabetes; asthma in younger adults; and lower-extremity amputation among patients with diabetes. Inpatient readmissions were measured as 30-day unplanned hospital-wide readmissions. Total Medicare expenditures include inpatient, outpatient, skilled nursing facility, home health, hospice, durable medical equipment, and Part B expenditures. Inpatient expenditures include all claims found in the inpatient file. Part B expenditures include all claims for services found in the carrier file (also known as the Physician/Supplier Part B claims file).
quality of care for patients with diabetes-findings that stand in contrast to those of a previous study that found little association between PCMH capabilities and the quality of diabetes care using a smaller, more homogeneous sample of FQHCs and patients. 10 Use of patient care strategies such as standing orders and more robust population health management strategies among sites with more advanced PCMH capabilities may also explain these results.
Our findings of higher levels of Medicare expenditures and greater ED and specialty care utilization associated with more advanced PCMHs have several possible explanations. More advanced PCMHs may be addressing unmet specialty care needs for their most vulnerable populations. 24, 25 Prior studies also suggest that FQHCs may tell their most vulnerable patients who cannot wait for appointments to seek care in the ED. 26 It is also possible that reductions in inpatient utilization and readmission measures require PCMH capabilities that are not yet available in most FQHCs. For example, identifying high-risk patients and optimizing care management systems, which includes developing care plans and identifying and addressing barriers to achieving patients' treatment goals, are two areas in which sites were least likely to meet NCQA's standards. Further development of these capabilities might help FQHCs achieve reductions in utilization and expenditures.
Our mixed findings in terms of continuity of care, in which continuity with the same provider was lower, but continuity with the same practice was higher, in sites with greater PCMH capabilities indicate that these sites are more likely to provide care to patients consistently over time, even if the patients do not always receive care from the same provider. Such a pattern is expected when practices implement team-based care or expand same-day access. Nevertheless, the magnitude of the differences between more advanced and less advanced sites is small. Other studies commonly report clinically meaningful effects on patient outcomes when between-group differences in continuity exceed 0.1 point on the index's 0-1 scale. 27 We found limited evidence of larger effects on patient outcomes associated with increasing levels of PCMH capabilities. One possible explanation is that sites may have under-or overstated their PCMH capabilities because of lack of familiarity with NCQA's updated (2011) PCMH recognition standards, which were released several months before the assessment. Measurement error associated with PCMH capabilities might have led to the misclassification of sites' recognition levels, which could have biased the results of these analyses toward finding no association. At the same time, it is possible that the NCQA PCMH instrument may not be optimally designed to detect these associations. Our analyses used the 2011 recognition standards; however, the instrument has continued to evolve over time in response to stakeholder feedback.
Our study has several important limitations. First, the crosssectional, observational study design does not allow for inferences about causality. Only longitudinal analyses assessing changes in outcomes following PCMH recognition can address the question of whether PCMH implementation may reduce specialty care and acute care utilization and expenditures over time. Second, although we adjusted for a large number of observable beneficiary, site, and area characteristics, and we used propensity score-weighting techniques consistent with best practices, 28 differences in unobserved characteristics such as clinic leadership and access to resources could lead to spurious associations between PCMH capabilities and beneficiary outcomes. Third, the analysis was limited to Medicare and dually eligible beneficiaries, which represent approximately 12% of FQHC patients nationally, 29 and study outcomes were derived from Medicare claims data and do not include patient experience measures. The five process measures of quality used in the analysis were selected because of the high prevalence of these conditions among Medicare beneficiaries, and because each screening test is recommended annually and is thus likely to be sensitive to PCMH-related practice changes. Using additional process measures could provide a more comprehensive assessment. Fourth, data on PCMH capabilities were collected using a self-reported, Web-based survey tool that could include measurement error. Lastly, the 804 sites included in our study were drawn from a convenience sample of applicants to a PCMH initiative and may not be representative of typical FQHC sites across the United States. Furthermore, a small percentage of beneficiaries were dropped from the analysis to improve the comparability of sites, which may also lessen generalizability.
The associations found between PCMH capabilities and increased FQHC visits, increased delivery of evidence-based care for patients with diabetes, and higher continuity of care with FQHC sites suggest that PCMHs may have beneficial impacts on Medicare beneficiaries who receive care at FQHCs. These findings provide some support for the efforts of payers and policymakers to encourage implementation of PCMHs within FQHCs. However, our study also suggests that certain PCMH capabilities, including identifying high-risk patients, effectively using care plans, and supporting self-care, may be particularly difficult for FQHCs to develop despite their overall high level of capabilities. Practice transformation efforts involving FQHCs may need to consider strategies to achieve these PCMH capabilities to help realize the anticipated reductions in utilization and expenditures over time.
